Chemical engineering and petroleum engineering contain many beautiful examples of the success of phase equilibrium thermodynamic, based on the corresponding states principle, corrected by some additional parameter or otherwise using liquid phase non-ideality (activity coefficient) models. The development of thermodynamic models in this context has reached a maturity that allow describing complex mixture behaviour, thanks to predictive parametrization methods. Even complex petroleum mixtures can be described using empirical approaches, either based on volatility curves or on detailed analytical data followed by a lumping procedure.
